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BASIC MODULE FOR A DISCOIDAL 
ELECTRIC MACHINE, AND 

CORRESPONDING ELECTRIC MACHINE 

TECHNICAL FIELD 

The present invention relates to the ?eld of electric 
machines With a discoidal structure. 

BACKGROUND OF THE INVENTION 

These machines may be synchronous, asynchronous or 
With direct current. They are operating as a generator or as 
a motor. In a general manner, they consist of at least one 
rotor disc and one stator disc. 

Such a machine conventionally comprises at least one 
disc-shaped stator held on a casing and the central portion of 
Which is holloWed out as Well as a rotor also in the shape of 
a disc, mounted onto a shaft the aXis of rotation of Which 
coincides With the aXis of the stator disc. HoWever, the 
arrangement of the rotor disc With respect to the stator disc 
may differ from one discoidal machine to another one. 

Thus the patent FR-2,583,231 describes a discoidal 
machine comprising a rotor disc mounted for rotation on the 
shaft of the machine and a stator disc connected to the casing 
and centred onto the aXis of the shaft. It also describes a 
discoidal machine in Which a rotor disc is placed betWeen 
tWo stator discs. The Windings of the rotor and stator discs 
are placed on confronting faces, the rotor disc being ?tted 
With magnets or Windings on these tWo faces. 

One may also refer to the US. Pat. No. 4,514,653 Which 
describes an electric machine of the discoidal type compris 
ing several rotor discs and several associated stators. 

The US. Pat. No. 5,229,677 as to it describes a motor of 
the discoidal type for marine propulsion. 

These documents shoW that the knoWn discoidal 
machines are constructed for a given poWer. Thus to each 
poWer corresponds a particular machine comprising a suit 
able number of rotor and stator discs. Therefore, the com 
ponents of the machine and in particular the mechanical 
parts such as the casing for the protection of the motors 
should be conceived and manufactured for each machine 
With a given poWer. 

This does not alloW to mass-produce the components of 
the machine. In addition as from its being ordered, the 
manufacture of a discoidal machine is relatively long last 
mg. 

SUMMARY OF THE INVENTION 

The invention has as its object to cope With these incon 
veniences by proposing an elementary module for an electric 
machine of the discoidal type, a machine conceived from 
such modules and a method of manufacture of such a 
machine. 

An elementary module according to the invention com 
prises at least one stator sub-assembly, at least one rotor 
sub-assembly and at least one casing element connected to 
the stator sub-assembly, the said sub-assemblies being dis 
posed coaXially. 

In a particular embodiment, the elementary module com 
prises a shaft portion, the said sub-assemblies being centred 
on the aXis of the said shaft portion. 

In a preferred manner, the casing element of the elemen 
tary module comprises a partition Wall and/or at least one 
boss on its internal face for the holding in position of the 
stator Windings. 
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2 
Moreover, the discoidal machine according to the inven 

tion comprises at least one elementary stator/rotor module 
corresponding to a determined poWer and end modules 
comprising each one at least one end ?ange, the said 
elementary and end modules being mechanically assembled 
so that they all be centred on the aXis of the machine, the 
casing elements of each elementary module being connected 
to each other and to the said end ?anges to constitute the 
casing of the machine. 
Each elementary module comprises active portions 

(magnetic circuit element, electric circuit or magnet 
element) and a casing element Which are conceived for 
coupling themselves to an adjacent elementary module or an 
end module. 

Thus each end module comprises at least one end ?ange 
and possibly an element such as a yoke permitting the return 
of the magnetic ?uX. 

In effect, the air gap ?uX may be peculiar to an elementary 
module. In this case, the rotor or stator end discs of the 
elementary module exhibit a reluctance permitting the clos 
ing of the ?uX lines of one pole to the folloWing one. This 
may in particular be obtained by suitable dimensions or by 
the addition of a yoke. 

One may also contemplate that a given air gap ?uX 
eXtends through a limited assembly of modules. 

In all cases, each end module comprises one end ?ange 
only. 

In these ?rst embodiments of the machine, each elemen 
tary module or each limited assembly of modules is inde 
pendent and may be fed independently. 

Furthermore, a substantial portion of the air gap ?uX may 
eXtend through the Whole assembly of elementary modules 
of the machine. 

In this case, each end module comprises an element 
permitting the return of the ?uX. This element assumes the 
shape in particular of a yoke Which is fastened onto a rotor 
or stator end disc or yet fastened onto the ?ange and 
contiguous to a stator end disc. 

Thus a substantial portion of the air gap ?uX closes itself 
from one pole to the other one of a same end disc through 
the medium of this yoke. 

This latter embodiment of the machine permits to 
decrease the thicknesses of the discs of each elementary 
module and thus obtain savings in bulk and in Weight. 
At last, the end ?ange of each end module is generally 

?tted With a bearing permitting the free rotation of the rotor 
sub-assembly and its centring onto the stator. 
The elementary modules may be placed onto a common 

shaft or comprise shaft portions connected to each other 
during the assembly of the elementary modules. 
The modular architecture of such a machine of discoidal 

type permits to use identical elements for a given diameter 
and a given range of poWer. 

This architecture permits to manufacture machines With 
differing poWer from standard elementary modules. It there 
fore permits to reduce both the manufacturing costs and the 
times of delivery of the machines. In effect the manufacture 
of these independent modules may be carried out in a mass 
production. Furthermore, the latter may be available With a 
vieW to a ?nal assembling thereby permitting to reduce the 
time of delivery of the machines. 
The folloWing technical characteristics may also be taken 

into consideration according to all their technically possible 
combinations: 
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each stator sub-assembly is connected to the casing of the 
machine Whereas each rotor sub-assembly is connected 
to for rotation With the shaft of the machine, 

the shaft of the machine is made in one single piece or 
consists of shaft portions connected to each elementary 
module, the length of the shaft being adapted to the 
number of elementary modules, 

the Windings of the stator sub-assemblies are connected to 
each other by connectors fastened onto or inside of the 
casing of the machine and the Windings of the rotor 
sub-assemblies are possibly fastened to the shaft of the 
machine on or inside of the shaft, 

the machine comprises an excitation alternator, 
the alternator is of the discoidal type, 
the excitation alternator constitutes an elementary module 

comprising a stator disc centred onto the axis of the 
machine, connected to the casing and carrying 
Windings, other Windings being provided on an elemen 
tary rotor/stator module of the said machine, onto one 
face of the rotor disc opposite the stator disc. 

The invention also relates to a method of manufacture of 
modular electric machines of the discoidal type, comprising: 

a mechanical assembling of elementary modules and of 
end modules comprising at least one end ?ange so that 
they all be arranged coaxially on the axis of the 
machine and 

an assembling of the casing elements of each elementary 
module and of the said end ?anges to constitute the 
casing of the machine. 

The method may also exhibit the folloWing characteristics 
taken independently or in combination: 

the method consists also in assembling an element per 
mitting the return of the magnetic ?ux, 

the elementary modules are assembled on a shaft in one 
single piece, 

each elementary module comprises one shaft portion, the 
assembling of the shaft portions being carried out 
during the assembling of the modules, 

the method also consists in assembling an elementary 
excitation alternator module of the discoidal type With 
at least one elementary rotor/stator module the rotor 
sub-assembly or sub-assemblies of Which are Wire 
Wound. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention Will be better understood and further 
objects, advantages and characteristics thereof Will appear 
more clearly at the reading of the description Which folloWs, 
made With reference to the attached draWings shoWing 
non-limiting examples of embodiment of the invention and 
on Which: 

FIG. 1 shoWs a diagrammatic vieW in axial section of a 
?rst example of embodiment of a machine of the discoidal 
type according to the invention, 

FIG. 2 shoWs an exploded vieW of the different compo 
nents of the machine illustrated on FIG. 1, With a ?rst 
embodiment of an elementary module according to the 
invention, 

FIG. 3 shoWs a diagrammatic vieW in axial section of a 
second embodiment of an elementary module according to 
the invention, 

FIG. 4 is a diagrammatic vieW in axial section of a third 
embodiment of an elementary module according to the 
invention, 
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4 
FIG. 5 is a diagrammatic vieW in axial section of a second 

exemplary embodiment of a machine of discoidal type 
according to the invention, 

FIG. 6 is a diagrammatic vieW of a machine according to 
the invention comprising an excitation alternator, the said 
vieW being in partial section along the axis of the machine. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

The elements common to the different ?gures are desig 
nated by the same references. 
One refers quite at ?rst to FIGS. 1 and 2 Which shoW a 

diagrammatic vieW in section of a ?rst exemplary embodi 
ment of a machine of discoidal type according to the 
invention, the section being made along the axis of the 
machine. 

This machine consists of an elementary rotor/stator mod 
ule 20, de?ned for a determined nominal poWer and of tWo 
end modules 70,71. 

Each end module 70,71 comprises an end ?ange 3,4 and 
a yoke 73,74 in particular in the shape of a ring. 
The end ?anges ensure the closing of the machine and the 

mechanical holding of the shaft 8. 
In the example illustrated on FIGS. 1 and 2, this module 

20 comprises a ?rst sub-assembly 1 constituting the stator of 
the machine, tWo sub-assemblies 2 Which constitute the 
rotor thereof and a casing element 5 connected to the stator 
sub-assembly 1. 

In this exemplary embodiment, the end discs are rotor 
discs onto Which are fastened the rotor yokes 73, 74. If the 
end discs are stator discs, the yokes are stator yokes. 

Both end ?anges 3 and 4 are fastened to the casing 
element 5 of the stator sub-assembly I by suitable means 
Which are not illustrated on FIG. 1. These assembly means 
may in particular be placed along an axis 6 parallel to the 
axis 7 of the machine. 
Each one of the ?anges 3,4 supports the shaft 8 of the 

machine through the medium of ball bearings 9,10. 
Both sub-assemblies 2 constituting the rotor of the 

machine are centred onto the axis 7 of the shaft 8 of the 
machine. 
The casing 5 of the stator sub-assembly 1 comprises an 

element 11 exhibiting a general cylindrical or polygonal 
shape. 

This element 11 comprises tWo ?anges 12 Which are made 
fast to this element by knoWn means Which are not shoWn on 
FIG. 2. They may in particular be fastened by means of a 
Weld. 

Onto the internal face of the casing element 5, ie onto the 
face opposite to the shaft 8 of the machine, is fastened a 
partition Wall 13 in the shape of a ring. This partition Wall 
13 may in particular be fastened by Welding. 
The body 14 of the stator disc comprises a central 

holloWed-out portion 22 and it is fastened onto the partition 
Wall 13. This fastening may in particular be carried out by 
means of bolts Which are not shoWn on the ?gures. 

The different components of the magnetic circuit and in 
particular the assemblies of laminated metal sheets are 
placed onto the body 14 of the stator according to knoWn 
techniques. The body 14 also receives the stator Windings 15 
and 16. The latter are held in position oWing to the partition 
Wall 13. 

The stators sub-assembly I is centred onto the axis 7 of the 
shaft 8 of the machine Which corresponds also to the axis of 
rotation of the rotor. 
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The rotor sub-assembly 2 is disposed opposite each one of 
the faces of the stator sub-assembly 1, ie opposite the 
Windings 15 and 16 of the stator. 

Each rotor sub-assembly 2 comprises a disc 17 exhibiting 
a slab-shaped body 18 and a central hub 19. 

The hub 19 is bored so that its internal diameter corre 
sponds substantially to the diameter of the shaft 8 of the 
machine. Thus, the rotor discs 17 may be connected for 
rotation to the shaft 8 through the medium of keys 27. 
On FIGS. 1 and 2, the rotor discs 17 are ?tted With coiled 

Windings 21. The latter are arranged in croWn con?guration 
on the surface of the rotor disc opposite the Windings 15 and 
16 of the stator 1. 

The invention also applies to a machine the rotor of Which 
is ?tted With permanent magnets also arranged in croWn 
con?guration. 

It applies also to an asynchronous or direct current 
machine. 

In the case of a rotor of an asynchronous machine ?tted 
With Windings, the latter are ?oWn through by a direct 
current for magnetiZing the rotor. For that purpose, one 
arranges endWise of the shaft of the machine an excitation 
alternator the output current of Which is recti?ed. Such an 
alternator Will be described subsequently in a more detailed 
manner With reference to FIG. 6. 

Thus, the elementary rotor/stator module of the main 
machine shoWn on FIG. 1 is manufactured by assembling 
the rotor sub-assemblies 2 on either side of the stator 
sub-assembly 1 Which comprises a casing element 5, the 
sub-assemblies being disposed coaxially. 

One provides the machine shoWn on FIGS. 1 and 2 by 
fastening the yokes 73,74 onto the rotor discs 17, Which 
yokes ensure the closing of the magnetic ?ux and by 
assembling the end ?anges 3 and 4 and the casing element 
5 of the stator sub-assembly 1. This assembly is carried out 
through the medium of bolts Which are not shoWn on the 
?gures. These bolts are placed in the ?anges 12 and along 
the axis 6, parallel to the axis 7 of the machine. 

In the embodiment illustrated on FIGS. 1 and 2, an end 
module could comprise one end ?ange only, the thickness of 
the stator discs 17 being then selected in a suitable manner. 

FIG. 3 shoWs a second example of elementary module 
according to the invention 30 comprising, like the module 20 
of FIGS. 1 and 2, a stator sub-assembly 1, tWo rotor 
sub-assemblies 2 and a casing element 5 connected to the 
stator 1. 

In this exemplary embodiment, the end discs Which are 
rotor discs 17 are dimensioned in a suitable manner to ensure 

the closing of the main ?ux of the machine of Which the 
elementary module forms part. 

The end modules of such a machine thus comprise one 
?ange only. 

The module 30 also comprises a shaft portion 28. 
The elementary module 30 is provided by centring the 

stator sub-assembly 1 onto the shaft portion 28 and then by 
assembling the rotor sub-assemblies 2 on either side of the 
stator sub-assembly 1. The rotor sub-assemblies are also 
centred onto the axis 37 of the shaft portion. 

The shaft portion 28 comprises at each one of its ends a 
shoulder 29 to permit the assembling of the module 30 With 
at least another module also comprising a shaft portion. 

This shaft portion could exhibit a shape different from that 
illustrated on FIG. 3. 

FIG. 4 shoWs a third example 40 of elementary module 
according to the invention comprising tWo sub-assemblies 
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6 
constituting the stator 41, one sub-assembly constituting the 
rotor 42 and tWo casing elements 43 each one associated to 
one stator sub-assembly 41. 
One may also provide one single casing element common 

to both stator sub-assemblies 41. In this case the central 
?ange 45 is omitted. 
The rotor sub-assembly 42 like both stator sub-assemblies 

41 is centred onto the axis 47 of the module 40. 
The rotor sub-assembly 42 comprises a disc 52 With a 

central hub 53. 
In the example illustrated on FIG. 4, the hub 54 is bored 

out for the passage of a shaft Which is not shoWn. 
The elementary module 40 could also be conceived to 

comprise a shaft portion like the module 30. 
The rotor sub-assembly 42 is ?tted on each one of its faces 

With coiled Windings 54 and 55. 
One stator sub-assembly 41 is disposed opposite each one 

of the faces of the rotor sub-assembly 42 and therefore 
facing each one of the Windings 54 and 55. 

Each casing element 43 comprises a central portion 44 
exhibiting a general cylindrical or polygonal shape and tWo 
?anges 45 exhibiting a holloW 46 for the passage of fasten 
ing means. 
On the internal face of each casing element is preferably 

provided at least one boss or one partition Wall 48 for 
positioning the stator disc 41. 

The body 49 of each stator disc comprises a central 
holloWed-out portion 50. The casing element 43 may be 
fastened onto the body 49 by any suitable means. 
The body 49 in particular receives the stator Windings 51. 
One refers noW to FIG. 5 Which shoWs a vieW in section 

of a machine according to the invention consisting of tWo 
elementary rotor/stator modules 25,26 and of tWo end 
?anges 3 and 4. 

Each one of these modules 25,26 is of the same type as the 
module 20 described With reference to FIGS. 1 and 2. 

Thus each elementary module 25,26 comprises a stator 
sub-assembly 1, tWo rotor sub-assemblies 2 and a casing 
element 5 connected to the stator sub-assembly 1. All these 
sub-assemblies are centred onto the axis 57 of the shaft 58 
of the machine. 

Apartition Wall 13 is also provided on the internal face of 
each casing element 5. One could also provide bosses 59 for 
still better holding in position the Windings 15 and 16. 
The casing of the Whole machine is provided by the 

assembly of the end ?anges 3 and 4 and of the casing 
elements 5 of each one of the elementary modules 25 and 26. 
This assembly is in particular carried out by means of bolts 
Which are not shoWn on FIG. 5. These bolts are arranged 
along an axis 6 parallel to the axis 57 of the shaft 58 of the 
machine. 

Thus, except for the length L, the dimensions of the 
machine illustrated on FIG. 5 Which comprises tWo rotor/ 
stator modules 25,26 are identical With those of the machine 
illustrated on FIGS. 1 and 2 and Which comprise one single 
rotor/stator module 20 only. 

In the embodiment illustrated on FIG. 5, the end discs 17 
Which are rotor discs are dimensioned to ensure the closing 
of the main ?ux of the machine. 

In the examples of machine illustrated on FIGS. 1, 2 and 
5, each elementary module consists of tWo rotor sub 
assemblies, of one stator sub-assembly and of one casing 
element. 
The invention is hoWever not limited to this type of 

machine. A discoidal machine according to the invention 
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may also be provided from elementary modules consisting 
of one rotor sub-assembly and one stator sub-assembly or 
also of one rotor sub-assembly placed betWeen tWo stator 
sub-assemblies like the module 40 illustrated on FIG. 4. 

Moreover the machine may be provided from elementary 
modules comprising a central bore for the passage of the 
shaft of the machine like the modules illustrated on FIGS. 1, 
2 and 4 or also from elementary modules comprising each 
one a shaft portion like the module illustrated on FIG. 3. 

In a general manner the length of the shaft of the machine 
is at least equal to the sum of the thicknesses of each 
elementary module constituting the machine. 

One noW refers to FIG. 6 Which shoWs a partial section of 
a machine according to the invention comprising an exci 
tation alternator. 
As stated previously, in the case of a machine With a 

Wire-Wound rotor, the rotor is magnetiZed by feeding its 
Windings With a direct current. It is an excitation alternator 
the output current of Which is recti?ed Which produces this 
feed current. 

One recogniZes on FIG. 6 a rotor/stator module 60 such 
as those described With reference to FIG. 5. 

As in the examples described previously, this rotor/stator 
module 60 is composed of one stator sub-assembly 1 and of 
tWo rotor sub-assemblies 2. One should refer to the forego 
ing ?gures for a detailed description of these sub 
assemblies. HoWever other types of elementary module 
could be contemplated and the invention is not limited to this 
example. 

The machine illustrated on FIG. 6 moreover comprises 
another rotor/stator module 61 Which is speci?c to the 
excitation alternator. 

The excitation alternator is also of discoidal concept. It 
comprises a magnetic stator disc 32 Which exhibits a central 
holloWed-out portion 33. 

The disc 32 is centred on the axis 67 of the shaft 68 of the 
machine. 

The stator disc 32 comprises on its face opposite the 
rotor/stator module 60, Windings 34. The latter are fed With 
direct current by an outside source not shoWn on FIG. 6. 

The rotor of the module 61 is constituted by Windings 36 
Which are placed on the free face of the rotor sub-assembly 
2 of the rotor/stator module 60, this rotor sub-assembly 2 
facing the stator 32 of the alternator module 61. 

The Windings 36 are thus disposed on one face 35 of the 
rotor disc opposite the stator disc 32. 

These Windings 36 generate an alternative electromotive 
force Which is recti?ed by a diode bridge 37 installed for 
example onto the rotor sub-assembly 2 Which carries the 
Windings 36. 

One may also provide protection fuses. 
In this embodiment, the diodes are lying near the excita 

tion circuit of the rotor/stator module 60 of the machine, 
thereby permitting to use very short connections. In addition 
this arrangement promotes the mechanical protection of the 
diodes. 

The magnetic stator disc 32 of the alternator module 61 is 
connected to one casing element 38 Which comprises fas 
tening ?anges 39. 

It is through the medium of these fastening ?anges 39 that 
the stator disc 32 is connected to the rotor/stator module 60 
as Well as to one of end ?anges 4 of the machine. 

Thus, the casing of the machine is provided by the 
assembling of the ?anges 3 and 4 and of the casing elements 
5 and 38 of the rotor/stator modules 60 and alternator 61. 
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8 
The excitation alternator used in one discoidal machine 

according to the invention is not necessarily of the discoidal 
type like the one Which has just been described. One may 
also provide a conventional alternator. 
As stated previously, the machine illustrated on FIG. 3 

comprises tWo modules such as the one illustrated on FIG. 
2 and therefore has a poWer tWice as great as that of the 
machine shoWn on FIG. 1. 

For example, if the elementary module 20 shoWn on FIG. 
2 may supply a poWer of 100 kW at 500 rpm. under a feed 
voltage of 1,000 V and a current of 70 A, the machine 
illustrated on FIG. 3 comprising tWo modules of this type 
may suply a poWer of 200 kW at 500 rpm. 

This machine could be fed under 1,000 V and 140 A or 
2,000 V and 70 A according as the coupling of the Windings 
of the stator discs of the machine is made in series or in 
parallel. 

LikeWise a machine comprising three elementary mod 
ules of this type may supply a poWer of 300 kW at 500 rpm. 

Thus With a determined poWer range and machine 
diameter, the poWer of the machine may be adjusted by 
assembling a suitable number of elementary rotor/stator 
modules of any type Whatsoever. 

This modular architecture may be applied to any machine 
type: With direct current, synchronous or asynchronous, With 
a Wire-Wound rotor or With permanent magnets. 

These standard elementary modules are manufactured 
from rotor or stator sub-assemblies Which may be mass 
produced. This manufacture may be partially or totally 
automatiZed thereby decreasing the costs. 
The elementary modules exhibit a transverse axis of 

symmetry so as to optimiZe the standardisation of the 
component sub-assemblies. 

Furthermore the common shafts made in one single piece 
may be mass-produced. They exhibit a length corresponding 
to a given number of modules depending on the poWer 
desired for the machine. 

If the machine should comprise an excitation alternator, 
the latter may be make the subject of a speci?c module but 
provided from elements similar to those of a standard 
rotor/stator module. 
An elementary module may also include a feed source (a 

converter for example or also a cell for the protection and 
connection to electric supply mains). The supply source may 
consist of several devices grouped inside of the elementary 
module. Each module is capable of an individualiZed feed 
ing to improve the performances of the machine into Which 
it is integrated. 
The Windings of stator discs are independent and they 

may be connected according to the desired con?guration. 
The electric connection of the Windings of the stators to each 
other is made by connectors fastened onto or inside of the 
casing of the machine. The Windings of the rotor sub 
assemblies are possibly fastened to the shaft of the machine 
onto or inside thereof. 

In all the exemplary embodiments described previously, 
the shaft of the machine is driven for rotation and the casing 
is stationary. 
The invention may also apply to a machine of Which the 

shaft is stationary and the casing rotates. One may also refer 
in this respect to the French patent application No 95 153 03 
the content of Which is included by Way of reference. 
The reference signs inserted after the technical character 

istics mentioned in the claims have the sole purpose of 
improving the understanding of the latter and may not limit 
the scope. 
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We claim: 
1. An independent elementary module for a discoidal 

machine comprising: 
a tubular casing having opposed ?rst and second open 

sides; 
a stator sub-assembly comprising a stator disc located 

inside, ?xedly mounted to, and supported by the tubular 
casing; and 

a rotor sub-assembly comprising a rotor disc for rotating 
relative to said stator disc, Wherein the stator and rotor 
sub-assemblies are disposed coaxially With respect to 
each other inside the tubular casing, the tubular casing 
including means for coaxial attachment at the ?rst and 
second open sides to tubular casings of additional 
elementary modules and to covering ?anges covering 
the open sides, Without contacting the stator and rotor 
sub-assemblies in an adjacent tubular casing. 

2. The independent elementary module according to claim 
1, comprising a shaft coaxial With the tubular casing and the 
stator and rotor sub-assemblies. 

3. The independent elementary module according to claim 
1 Wherein the tubular casing element comprises one of a 
partition Wall and a boss on an internal face for holding 
Windings of the stator in position. 

4. A discoidal electric machine comprising: 
at least tWo independent elementary modules, each inde 

pendent elementary module including: 
a tubular casing having ?rst and second open sides, a 

stator sub-assembly comprising a stator disc located 
inside, ?xedly mounted to, and supported by the tubular 
casing, and 

a rotor sub-assembly comprising a rotor disc for rotating 
relative to the stator, Wherein the rotor and stator 
sub-assemblies are disposed coaxially With respect to 
each other inside the tubular casing, the tubular casings 
of the at least tWo independent elementary modules 
being coaxially joined at respective open sides; 

a shaft coaxial With the independent elementary modules 
and the stator and rotor sub-assemblies of the indepen 
dent elementary modules and attached to the rotor 
discs; and 

tWo end modules, each of the tWo end modules compris 
ing a ?ange closing an open side of one of the casings 
Without contacting the stator and rotor sub-assemblies, 
and forming a complete housing of the electric 
machine. 

5. The discoidal electric machine according to claim 4, 
Wherein the end modules comprise an element permitting 
return of magnetic ?ux. 
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6. The discoidal electric machine according to claim 4, 

Wherein the shaft includes a plurality of shaft portions, each 
shaft portion being connected to an elementary module, the 
length of the shaft being determined by the number of 
elementary modules coaxially joined. 

7. The discoidal electric machine according to claim 4 
Wherein the stator sub-assemblies further comprise Windings 
connected to each other by connectors fastened to the 
complete housing of the electric machine. 

8. The discoidal electric machine according to claim 4 
Wherein the rotor sub-assemblies further comprise Windings 
fastened to the shaft of the electric machine. 

9. The discoidal electric machine according to one of 
claim 4, Wherein the electric machine comprises an excita 
tion alternator. 

10. The discoidal electric machine according to claim 9, 
Wherein the stator disc carries Windings and the rotor disc 
carries Windings opposite the stator disc. 

11. A method of manufacturing an electric machine com 
prising: 

mechanically assembling at least tWo independent 
elementary modules together, Wherein each of the 
independent elementary modules includes: 
a tubular casing having ?rst and second open ends, 
a stator sub-assembly comprising a stator disc located 

inside, ?xedly mounted to, and entirely supported by 
the tubular casing, and 

a rotor sub-assembly comprising a rotor disc for rotat 
ing relative to the stator, Wherein the rotor and stator 
sub-assemblies are disposed coaxially With respect 
to each other, inside the tubular casing, so the tubular 
casings of the at least tWo independent elementary 
modules are joined coaxially at respective open 
sides; and 

attaching end modules comprising end ?anges to open 
sides of the joined tubular casings as a complete 
housing of the electric machine. 

12. The method according to claim 11, including assem 
bling the independent elementary modules on a unitary 
shaft. 

13. The method according to claim 11, Wherein each 
independent elementary module comprises a shaft portion, 
including assembling the shaft portions While assembling 
the independent elementary modules. 

14. The method according to claim 11 comprising assem 
bling an elementary excitation alternator module, the rotor 
sub-assembly including a Wire-Wound coil. 

* * * * * 


